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in colour and form mono clinic crystals, having a hardness of
6-7 and a specific gravity of 3-25-3-5. It is derived chiefly
from gneiss and schists which have been formed from igneous
rocks rich in lime. Some varieties may also be derived from
granites.
Epidote is not found to any great extent in sands older than
Tertiary age. It is abundant in the Drift of Suffolk and occurs
to some extent in the Bagshot sands, Blackheath beds, Reading
beds, Thanet sand, the Upper Greensand, and also in the Lower
Permian beds of Yorkshire. It has also been found in the dune
sands of Holland by Retgers. In some sands it occurs as the result
of the decomposition of other minerals.
Zoisite is a variety of epidote derived from metamorphic rocks.
Cordierite is an alumino-silicate containing iron, magnesium,
and water, which occurs as bluish, orthorhombic crystals having
a hardness of 7-7-5 and a specific gravity of 2-6-2-7. It is derived
chiefly from metamorphic gneisses, schists, etc., but it may also
be derived from some igneous rocks, including basalts and granites.
Owing to its readily decomposable nature it is not found to any
great extent in the older sands, but occurs more frequently in
Tertiary and Recent sands.
Garnet is a term, used to designate a number of alumino-silicates,
containing lime, magnesia, iron, manganese, and chromium, which
occur in rhombohedral or trapezohedral crystals of various colours,
including yellow, green, brown, red, and black. They have a
hardness of 6-5-7-5 and a specific gravity of 3-5-4-2. The varieties
of garnet are described on p. 111. Garnets are derived from
various igneous rocks, including granite and syenite ; they also
occur in metamorphic schists, gneisses and crystalline limestones,
and dolomites.
Garnet is a very stable mineral and is not easily decomposed,
so that it is a common constituent of sands of all ages. It is
particularly common in sands between the Jurassic and Pliocene
periods.
IRON COMPOUNDS
No natural sands are entirely free from iron compounds, and
even the most stringent attempts at purification do not succeed
in completely removing all the iron present. The chief compounds
of iron occurring in sands are the oxides, carbonates, and sulphides,
and various complex minerals containing iron as an essential
constituent, such as glauconite, ilmenite, etc. These compounds
are derived from decomposed ferruginous rocks, either by direct
admixture or by the compounds being dissolved by organic acids,
the solution penetrating into the sand and being decomposed
later.
In the analysis of a sand it is customary to report the iron
compounds as though they were all present as the red oxide
(Fe203), no distinction being made as to the forms in which the iron